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S U M M A R Y
A single-day hospital-acquired infections (HAIs) point prevalence study was conducted in a tertiary care
hospital in China. The overall prevalence rate of HAIs was 3.53% (95% conﬁdence interval 2.80–4.26%)
among 2434 inpatients surveyed. Respiratory system infection was the most common type of HAI
(49.43%), followed by surgical site infection (22.99%). The pathogen detection results for 50 patients
showed Pseudomonas aeruginosa to account for 24.00% of isolates, followed by Klebsiella pneumoniae
(14.00%) and Escherichia coli (14.00%).
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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jou r nal h o mep ag e: w ww .e lsev ier . co m / loc ate / i j id1. Introduction
Hospital-acquired infections (HAIs) are deemed the most
frequent adverse consequences of healthcare worldwide, threat-
ening the safety of both patients and healthcare workers. Although
the prevalence, type, and clinical features of HAIs have been
described widely,1–4 little information is available from China
published in the English language literature.
On November 13, 2013, Anhui Provincial Quality Control Center
for the Management of Hospital Infection conducted a cross-
sectional survey as a baseline study aiming to contribute to
improvements in HAI control. One of the Center’s hospitals is
Yijishan Hospital of Wannan Medical College; this is a tertiary care
teaching hospital with 2230 beds and admissions of approximately
80 000 patients per year, serving a further 1 320 000 outpatients
each year. The primary purpose of this study was to analyze data
relevant to HAI in our hospital and to prepare the basic information
needed to further evaluate the practices used by hospitals to
prevent common HAIs.5
2. Methods
A single-day cross-sectional prevalence survey was carried out
on November 13, 2013 using a standardized questionnaire* Corresponding author. Tel.: +86 0553 5739806.
E-mail address: yjstaoxiubin@126.com (X.-B. Tao).
http://dx.doi.org/10.1016/j.ijid.2014.05.011
1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).designed by Anhui Provincial Quality Control Center for the
Management of Hospital Infection. Seven infection control
professionals and 17 experienced internists/surgeons were divided
into eight groups to perform a survey in 48 wards. Infections were
identiﬁed by review of nursing and medical records and on the
basis of information provided by the physicians and nurses in
charge of the patients. Criteria for deﬁning HAIs were those
recommended by the US Centers for Disease Control and
Prevention (CDC; 1988).6 In the current survey, HAIs were
classiﬁed into respiratory system, blood stream, digestive system,
central nervous system, urinary tract, surgical site, skin and soft
tissue, and ‘other’ infections.
Prevalence rates were calculated as the number of infected
patients divided by the total number of patients at the time of the
survey. Conﬁdence intervals (CIs) for prevalence rates were
calculated. The Chi-square test was used to assess the difference
in HAI rates between intensive care units (ICUs) and other wards. A
two-tailed p-value of <0.05 was considered statistically signiﬁ-
cant.
3. Results
3.1. HAI rate
This point-prevalence survey included all inpatients on the
study day (November 13, 2013), calculated at 0:00 a.m.; 2434
inpatients were surveyed (effective rate 100%). Eighty-six HAI
patients (87 infection events) were detected, giving an HAI rate ofciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
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X.-B. Tao et al. / International Journal of Infectious Diseases 27 (2014) 7–983.53% (95% CI 2.80–4.26%) (Table 1). The HAI rate in the ICUs
(18.39%) was signiﬁcantly higher than that of the other wards
(2.98%) (Chi-square = 60.79, p < 0.001).
3.2. HAI types
Respiratory system infection was the most common type of
HAI (43/87, 49.43%), followed by surgical site infection (20/87,
22.99 infections per 100 operations). Respiratory system
infection was the most frequent type of HAI in the medicine
and ICU wards, accounting for 74.07% and 93.75%, respectively
(Table 1).
3.3. HAI pathogens
Records of pathogen detection were available for 50 patients on
the study day (50/86, 58.14%). Gram-negative bacteria (74.00%)
were found to be more common than Gram-positives (16.00%);
fungal infections ranked third (10.00%). Pseudomonas aeruginosa
accounted for 24.00% of isolates and was the most frequent cause
of both respiratory system infection and skin and soft tissue
infection, followed by Klebsiella pneumoniae (14.00%) and Escher-
ichia coli (14.00%) (Table 2).
4. Discussion
In the present study, we collected cross-sectional data from a
single day relating to 2434 patients. The point prevalence of HAI
was found to be 3.53% (95% CI 2.80–4.26%), which is lower than
rates reported in other hospitals in many developing countries.2,3
The rate reported here appears to be of the same magnitude as that
reported in Germany (3.5%, 95% CI 3.1–3.9%)1 and another Asian
country, Korea (3.70%).4 Discrepancies may represent differences
in patient characteristics, medical experience, and methodologies,
etc. Also, the abuse of antimicrobials is a serious concern in China,7
and this may have contributed to false-negative results leading to
the lower HAI prevalence in our hospital.
To provide a good overview of the current situation with regard
to HAI prevalence in tertiary level Chinese hospitals, 10 recently
published Chinese articles were identiﬁed and summarized. All
studies were designed as single-day cross-sectional prevalence
surveys using a method of bedside examination and medical
record checks. In addition, these studies were all performed in
accordance with the standards of the publication ‘‘Diagnostic
criteria of nosocomial infection in 2001 (for trial implementation)’’
from the Ministry of Health of the People’s Republic of China and
HAIs were deﬁned according to the US CDC (1988).6 Characteristics
and results (ﬁrst author’s name, year of publication, methods, HAI
rates, etc.) of each study are given in the Supplementary Material
(Table). The prevalence of HAI found in this study is within the
range reported by most Chinese investigators.
We found that the most frequent HAI was respiratory system
infection, with a constituent ratio of 49.43%. However, this ﬁnding
is different to that of a recent meta-analysis, which pooled 22
prevalence studies worldwide and demonstrated that 29% of HAIs
were surgical site infections, ranking this ﬁrst of all infections.8
Therefore, to validate the present result, a large, multicenter study
should be performed in China.
The majority of isolated pathogens were Gram-negative
bacteria, and the proportion of Gram-positive bacteria was
<20%, similar to the results in a recent report.9 This change
appears to be related to the increasing antimicrobial resistance
among Gram-negative bacteria and may thus be contributing to
Gram-negative bacteria as dominant pathogens.10
To the best of our knowledge, this is the ﬁrst attempt at a review
of the epidemiology of HAI in a tertiary level hospital in China via a
Table 2
Frequency of pathogens by type of infection
Pathogens Infection sites, n (%) Total, n (%)
Respiratory system Blood
stream
Digestive system Urinary tract Surgical
site
Skin and soft tissue
Gram-negative bacilli
Pseudomonas aeruginosa 6 (37.50) – 2 (10.00) 1 (20.00) 1 (50.00) 2 (33.33) 12 (24.00)
Klebsiella pneumoniae 3 (18.75) – 3 (15.00) – – 1 (16.67) 7 (14.00)
Acinetobacter baumannii 3 (18.75) – 1 (5.00) – – 1 (16.67) 5 (10.00)
Escherichia coli 1 (6.25) – 4 (20.00) 1 (20.00) 1 (50.00) 7 (14.00)
Stenotrophomonas maltophilia – – 2 (10.00) – – 1 (16.67) 3 (6.00)
Burkholderia cepacia 1 (6.25) – 2 (10.00) – – – 3 (6.00)
Gram-positive cocci
MRSA 1 (6.25) – – – – – 1 (2.00)
Staphylococcus epidermidis – – 2 (10.00) – – – 2 (4.00)
Streptococcus Pneumoniae 1 (6.25) – – – – – 1 (2.00)
Enterococcus spp – 1 (100.00) 1 (5.00) 1 (20.00) – 1 (16.67) 4 (8.00)
Fungi
spp – – 3 (15.00) 2 (40.00) – – 5 (10.00)
Total 16 (100.00) 1 (100.00) 20 (100.00) 5 (100.00) 2 (100.00) 6 (100.00) 50 (100.00)
MRSA, methicillin-resistant Staphylococcus aureus.
X.-B. Tao et al. / International Journal of Infectious Diseases 27 (2014) 7–9 9cross-sectional study. Nevertheless, several limitations of this
study should be discussed. First, our prevalence survey was a
single-center study at a tertiary care teaching hospital in Anhui
Province, so the ﬁndings cannot be extrapolated directly to
hospitals with other foci or to the situation in China in general.
Second, the questionnaire we used in this survey requires further
careful examination for its reliability and validity. Although this
present study was not large, it does indicate the need for further
work to determine the epidemiology of HAIs in China; this might
contribute to the implementation of more effective therapeutic
and preventive strategies.
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